Effect of fish oil n-3 fatty acids on cerebral microcirculation.
Dietary fish oil containing the n-3 polyunsaturated fatty acids eicosapentaenoic acid (EPA, 20:5) and docosahexaenoic acid (DHA, 22:6) is being consumed by many individuals in an effort to reduce thrombosis and heart disease. However, little is known about how these fatty acids can affect cerebrovascular function. The purpose of the present study was to begin to examine the effects of these fatty acids on cerebral arteriolar diameter and to compare their effects with that of arachidonic acid (AA). Pial arteriolar diameter responses to the topically applied fatty acids [0.2-200 micrograms/ml cerebrospinal fluid (CSF)] were measured in rabbits using in vivo microscopy and the acute cranial window technique. Prostaglandin E2 (PGE2) formed by the brain in response to AA, EPA, and DHA was measured in CSF using radioimmunoassay. EPA induced a dose-dependent dilation response of which the maximum was 29%, whereas the maximal dilation produced by AA was 100%. The arteriolar effect of EPA was reduced by indomethacin or superoxide dismutase plus catalase, indicating vasoactivity due to oxygen radicals formed by cyclooxygenase metabolism of EPA. DHA itself had no effect on diameter or adenosine-induced dilation but reduced dilation by AA when coapplied with AA. AA induced a 65-fold maximal increase in PGE2, whereas EPA and DHA had comparatively little effect. These results imply that substitution of n-3 fatty acids for AA in brain phospholipids may result in less cyclooxygenase-dependent cerebrovascular reactivity. This alteration in reactivity may produce important effects with respect to the brain's blood flow response to a number of physiological and pathological challenges.